Parathyroid hormone activates phosphoinositide 3-kinase-Akt-Bad cascade in osteoblast-like cells.
To understand the molecular basis underlying the anabolic action of parathyroid hormone (PTH) on bone, the anti-apoptotic action of PTH on osteoblast-like cells was investigated. Since Akt is a key protein kinase for cell survival, we focused on a possible involvement of Akt in the anti-apoptotic action of PTH. Human osteoblast-like MG-63 cells cultured without serum were treated with PTH. Western blot analysis revealed that PTH rapidly phosphorylated Akt and induced its nuclear translocation. The phosphorylation of pro-apoptotic protein Bad was also increased by PTH, leading to its inactivation. The PTH-dependent activation of Akt was also detected in other osteoblastic cell lines, SaOS-2 and ROS 17/2.8. The pretreatment of MG-63 cells with either one of inhibitors for phosphoinositide 3-kinase (PI3K), wortmannin or LY294002 prevented Akt and Bad phosphorylation. Furthermore, co-immunoprecipitation analysis revealed that PTH receptor (PTH-1R) directly interacted with p85, a regulatory subunit of PI3K, in a PTH-dependent manner. Serum withdrawal induced the apoptosis of MG-63 cells, and PTH prevented the apoptosis, which was inhibited by PI3K inhibitors. These results demonstrate the presence of a novel PTH/PTH receptor signaling cascade consisting of PTH-1R, PI3K, Akt and Bad and that this cascade can work as an anti-apoptotic signaling pathway in osteoblast-like cells.